Caspase proteolysis of desmin produces a dominant-negative inhibitor of intermediate filaments and promotes apoptosis.
Caspase cleavage of key cytoskeletal proteins, including several intermediate filament proteins, triggers the dramatic disassembly of the cytoskeleton that characterizes apoptosis. Here we describe the muscle-specific intermediate filament protein desmin as a novel caspase substrate. Desmin is cleaved selectively at a conserved Asp residue in its L1-L2 linker domain (VEMD downward arrow M(264)) by caspase-6 in vitro and in myogenic cells undergoing apoptosis. We demonstrate that caspase cleavage of desmin at Asp(263) has important functional consequences, including the production of an amino-terminal cleavage product, N-desmin, which is unable to assemble into intermediate filaments, instead forming large intracellular aggregates. Moreover, N-desmin functions as a dominant-negative inhibitor of filament assembly, both for desmin and the structurally related intermediate filament protein vimentin. We also show that stable expression of a caspase cleavage-resistant desmin D263E mutant partially protects cells from tumor necrosis factor-alpha-induced apoptosis. Taken together, these results indicate that caspase proteolysis of desmin at Asp(263) produces a dominant-negative inhibitor of intermediate filaments and actively participates in the execution of apoptosis. In addition, these findings provide further evidence that the intermediate filament cytoskeleton has been targeted systematically for degradation during apoptosis.